The role of afferent inputs to supraoptic nucleus oxytocin neurons during naloxone-precipitated morphine withdrawal in the rat.
During prolonged exposure to morphine, oxytocin neurons of the rat supraoptic nucleus develop dependence, shown by hyperexcitation following morphine withdrawal. The present study investigated the role of afferent projections to the supraoptic nucleus in this withdrawal excitation. Rats were made morphine-dependent by continuous intracerebroventricular infusion of morphine at increasing doses (up to 50 microg/h). On the sixth day, rats were anaesthetized with pentobarbitone and morphine withdrawal was precipitated by intraperitoneal injection of naloxone (5 mg/kg). Fos-immunoreactivity in the supraoptic nucleus, and also in the median preoptic nucleus, organum vasculosum of the lamina terminalis and subfornical organ, which project to the supraoptic nucleus, increased following morphine withdrawal. However, retrograde tracing from the supraoptic nucleus showed that, of the neurons in these regions which project to the supraoptic nucleus, only 0.4-7.1% expressed Fos in response to morphine withdrawal. Following morphine withdrawal, Fos-immunoreactivity was present in 39.2% and 19.8% of the tyrosine hydroxylase-immunoreactive neurons of the A1/C1 and A2/C2 cell groups. Of the cells in these regions identified as projecting to the supraoptic nucleus, 11.3% in the region of the A2 cell group and 12.7% in the region of the A1 cell group expressed Fos after morphine withdrawal. In a second study, monoamine release was measured in the supraoptic nucleus of urethane-anaesthetized morphine-dependent and -naive rats. Retrodialysis of naloxone (10[-5] M) into the supraoptic nucleus induced a small increase in plasma oxytocin concentration in morphine-dependent rats (13.5+/-4.8 pg/ml increase) but not in naive rats (1.2+/-5.9 pg/ml decrease), with no significant change in monoamine release in either morphine-dependent or -naive rats. Intravenous injection of naloxone (5 mg/kg) 1 h later produced a further significant increase in plasma oxytocin concentration in morphine-dependent rats concomitant with a significant increase in noradrenaline release from the supraoptic nucleus. Thus, morphine-withdrawal excitation of supraoptic oxytocin neurons occurs concurrently with a modestly increased activity of their input from the brainstem, and very little activation in other known inputs.